LEG muscle mass and foot pain, structure and function: the Johnston County Osteoarthritis Project  by Dufour, A.B. et al.
Abstracts / Osteoarthritis and Cartilage 21 (2013) S63–S312 S157<2, mean age was 57.6 years. MRI progression was present in 15.5% of
subjects. In the full prediction model, nine variables were retained,
including injury (none, mild, severe), KL grade (0-4), quadriceps
weakness (no/yes), patellofemoral (PF) grind test (no/yes), patellar pain
(no/yes), lateral tibiofemoral (TF) tenderness (no/yes), gait (normal/
abnormal), crepitus (none, ﬁne, coarse) and hand OA (no/yes). The
simpliﬁed model contained 5 variables and had excellent speciﬁcity
with good positive and negative predictive values (Table 1).Table 1
Full 9-variable
model
Simpliﬁed 5-variable
model
Predictive accuracy 92.6% 85.9%
Sensitivity 63.0% 18.5%
Speciﬁcity 98.5% 99.3%
Positive predictive value 89.5% 83.3%
Negative predictive value 93.1% 86.0%
C-index 0.91 0.85
The variables in the ﬁnal simpliﬁed 5-variable model included PF grind test (HR
0.12; 95% CI 0.02-0.63), quadriceps weakness (HR 8.78; 95% CI 2.95-26.18), KL grade
 1 (HR 6.86; 95% CI 1.65-28.51), lateral TF tenderness (HR 0.41; 95% CI 0.14-1.18)
and history of knee injury (HR 4.21; 95% CI 1.52-11.70).
Table
Estimates of four-year percent weight change applying different methods for handling missing data, and associations with selected characteristics among obese adults with
radiographic KOA
Complete case
(N¼933)
3YR percent weight change
carried forward (N¼1018)
Last observation carried
forward (N¼1132)
Multiple imputation
(N¼1132)
Mean (SD) p-value Mean (SD) p-value Mean (SD) p-value Mean (SD) p-value
Full sample -0.7 (7) -0.7 (7) -0.8 (6.9) -0.8 (7.0)
Age
45-54 years
55-64 years
65-79 years
0.2 (8.0)
-0.9 (6.9)
-1.3 (6.2)
0.035 0.3 (8.0)
-1.0 (7.0)
-1.2 (6.1)
0.014 0.4 (8.0)
-1.0 (6.8)
-1.3 (6.0)
0.003 0.1 (7.8)
-0.9 (6.9)
-1.3 (6.3)
0.046
Sex
Female
Male
-0.8 (7.5)
-0.6 (6.2)
0.591 -0.8 (7.4)
-0.7 (6.2)
0.803 -0.8 (7.4)
-0.7 (6.1)
0.839 -0.9 (7.4)
-0.7 (6.3)
0.655
Charlson
Comorbidity
Index
0
1
2+
-0.5 (6.7)
-0.8 (6.9)
-1.9 (8.1)
0.156 -0.5 (6.7)
-0.7 (6.9)
-2.1 (8.0)
0.068 -0.5 (6.7)
-0.8 (6.8)
-1.8 (7.5)
0.105 -0.6 (6.8)
-0.5 (7.0)
-2.2 (7.8)
0.051Conclusions: In this population-based cohort of predominantly pre-
radiographic knee OA, progression of OA can be predicted accurately
using 3 knee clinical features, history of injury and x-ray results. The
simpliﬁed model retains excellent speciﬁcity and has the ability to rule
in 83.3% of OA progressors and rule out 86.0% of non-progressors.
Compared to the use of MRI, this simpliﬁed model may be a cost-
effectiveway to recruit subjects at risk of progression into future clinical
trials, aimed at the evaluation of efﬁcacy of disease-modifying agents.295
CONSIDERING ATTRITION IN LONGITUDINAL ANALYSES OF THE
OSTEOARTHRITIS INITIATIVE: THE CASE OF FOUR-YEAR WEIGHT
CHANGE AMONG OBESE ADULTS WITH RADIOGRAPHIC KNEE
OSTEOARTHRITIS
M.E. Waring y, S. Yang z, C.B. Eaton x,k, K.L. Lapane y. yUniv. of
Massachusetts Med. Sch., Worcester, MA, USA; zVirginia Commonwealth
Univ., Richmond, VA, USA; xMem. Hosp. of Rhode Island, Pawtucket, RI,
USA; kWarren Alpert Med. Sch. of Brown Univ., Providence, RI, USA
Purpose: Attrition can threaten the validity of longitudinal studies. In
clinical trials and observation studies focusing on weight change,
attrition is often differential by weight loss or lack thereof. The purpose
of this study was to evaluate the impact of attrition on estimates of four-
year weight change among obese adults with radiographic knee oste-
oarthritis (KOA) in the national Osteoarthritis Initiative (OAI).
Methods: We included 1132 participants with radiographically-
conﬁrmed KOA who were obese (body mass index >¼30 kg/m2) atbaseline. Age, sex, and comorbidities (Charlson Comorbidity Index) were
assessed at baseline.We calculated four-year percentweight change (YR4
to baseline), and compared mean weight change across participant
characteristics. We compared the complete case analysis to three
approaches to imputing missing four-year percent weight change: (1)
percent weight change from baseline to YR3, which assumes no weight
change from YR3 to YR4; (2) last observation carried forward approach
using themost recent availableweight (YR3, YR2, or YR1), which assumes
no weight change since this measurement; and (3) multiple-imputation
of four-year percent weight change based on age, sex, Charlson Comor-
bidity Index, and study site. Analyses were conducted using SAS 9.2.
Results: The sample was 27% aged 45-54 years, 36% 55-64 years, and
37% 65-79 years; 62% female; and a third had comorbidities (20% with
Charlson Comorbidity Index¼1, 13% ¼2+). Eighteen percent (n¼199)
were missing YR4 weight. Availability of YR4 weight differed by
Charlson Comorbidity Index (p¼0.003; 31% with available YR4 weight
vs 41% missing YR4 weight had comorbidities) but not by age (p¼0.113)
or sex (p¼0.286). Estimated mean four-year percent weight change and
associations with participant characteristics did not appreciably differ
by approach to handling missing YR4 weight (Table).
Conclusions: Attrition did not appear to impact estimates of and
associations with four-year weight change in a clinically meaningful
way. Nevertheless, this example illustrates four approaches to handling
attrition in longitudinal analyses using data from the OAI.296
LEG MUSCLE MASS AND FOOT PAIN, STRUCTURE AND FUNCTION:
THE JOHNSTON COUNTY OSTEOARTHRITIS PROJECT
A.B. Dufour y, M.T. Hannan z, P.P. Katz x, Y.M. Golightly k,
T.J. Hagedorn y, J.M. Jordan k. yHebrew SeniorLife, Roslindale, MA, USA;
zHebrew SeniorLife & Harvard Med. Sch., Roslindale, MA, USA; xUniv. of
California, San Francisco, San Francisco, CA, USA; kUniv. of North
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Purpose: Foot pain has been linked to poor outcomes, such as falls, poor
function and disability. High plantar pressures have also been shown to
contribute to foot pain and risk of falls. Higher body mass index (BMI)
and toe weakness have previously been associated with foot structure.
Little is known about how the foot might affect physical functioning or,
speciﬁcally, leg muscle mass. One prior study has examined the asso-
ciation between leg muscle mass and foot pain, structure or function
but examined only Caucasian participants. The purpose of this cross-
sectional analysis was to evaluate the relation of leg muscle mass to
these characteristics, in a community-based study of Caucasian and
African American men and women 50 years of age or older. We
hypothesized that foot symptoms and poor foot function/structure (e.g.
supination or pronation) would be linked to low leg muscle mass.
Methods: Johnston County Osteoarthritis Project participants with
complete data on leg muscle mass as well as foot pain, structure and
function data were included in this study. Whole body dual-energy X-
ray absorptiometry (DXA; Hologic) was used to measure leg muscle
mass (kg). Foot symptoms were present if pain, aching or stiffness was
reported on most days of the month. Data from a Tekscan Matscan
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index (MAI) during bipedal standing, and foot function, as the center of
pressure excursion index (CPEI) while walking using the two-step
method. MAI cutoff values were set a priori to create a 3-category foot
structure variable: cavus (0.030), planus (0.164), and referent
(>0.030 to <0.164). CPEI cutoff values were also set a priori to create
a 3-category foot function variable: pronated (7.3), supinated (21.0),
and referent (>7.3 to <21.0). Sex-speciﬁc crude and adjusted (age, BMI
[kg/m2], race) linear regression models were used to determine the
association between leg muscle mass and foot symptoms, structure and
function. Effect modiﬁcation between leg muscle mass and age, BMI,
sex, or race were examined (p<0.10 for interaction was considered
statistically signiﬁcant).
Results: Of the 1,695 participants, 1,018 (contributing 2,009 feet) with
complete data were included in this analysis. Thirty-one of the 1,018
participants contributed only one foot to the analysis. Participants were
68% women and 29% African American with a mean age of 68  8.7
years (range 50-95) and mean BMI of 30.5  6.0 kg/m2. The average leg
muscle mass was 10.24  1.66 kg in men and 7.40  1.43 kg in women.
Eighteen percent reported foot symptoms. Results of linear regression
models are summarized in Table. Associations of leg muscle mass and
foot structure differed by sex (p¼0.06), but no other statistically
signiﬁcant interactions were observed. In men, foot structure was
associated with leg muscle mass in crude, but not adjusted, models:
lower leg muscle mass was associated with a cavus foot (p<.0001) and
higher leg muscle mass was associated with a planus foot (p¼0.0012).
Foot function and foot symptoms were not associated with leg muscle
mass in men. In women, foot function and foot structure were associ-
ated with leg muscle mass in crude, but not in adjusted, models. Pro-
nated foot function (p¼0.02) and cavus foot structure (p<.0001) were
associated with lower leg muscle mass; planus foot structure was
associated with increased leg muscle mass (p<.0001). Foot symptoms
were not associated with leg muscle mass in women.
Conclusions: Our results suggest that although leg muscle mass was
associated with foot structure and foot function in our bi-racial sample,
these relations are attenuated by age, BMI and race. These results
highlight the need for future work to examine the role of foot pain,
structure and function in understanding other aspects of impairment
and physical function.Betas and standard errors (se) for leg muscle mass and foot symptoms, structure and function
Foot Function Foot Structure Foot symptoms
category beta (se) p-value category beta (se) p-value beta (se) p-value
Men Crude pronated -0.30 (0.25) 0.23 cavus -0.54 (0.17) 0.001 0.25 (0.27) 0.35
supinated -0.05 (0.19) 0.81 planus 1.13 (0.20) <.0001
Adjusted* pronated -0.32 (0.23) 0.16 cavus -0.13 (0.13) 0.33 0.08 (0.21) 0.71
supinated -0.22 (0.13) 0.09 planus 0.54 (0.17) 0.002
Adjustedy pronated -0.36 (0.21) 0.09 cavus 0.03 (0.13) 0.82 0.07 (0.20) 0.73
supinated -0.19 (0.12) 0.12 planus 0.17 (0.18) 0.36
Women Crude pronated -0.27 (0.12) 0.02 cavus -0.82 (0.09) <.0001 0.16 (0.14) 0.24
supinated -0.01 (0.12) 0.90 planus 1.07 (0.10) <.0001
Adjusted* pronated 0.01 (0.08) 0.85 cavus -0.18 (0.07) 0.01 -0.17 (0.08) 0.03
supinated 0.11 (0.07) 0.11 planus 0.27 (0.07) <.001
Adjustedy pronated -0.05 (0.07) 0.44 cavus -0.06 (0.07) 0.40 -0.07 (0.08) 0.39
supinated 0.06 (0.06) 0.37 planus 0.06 (0.07) 0.38
*adjusting for age and BMI
yadjusting for age, BMI and race297
HEART DISEASE IN OSTEOARTHRITIS: HIP VERSUS KNEE AND THE
INFLUENCE OF MULTIPLE JOINT INVOLVEMENT AND SEX
A.V. Perruccio y, R.A. Kandel z, A.M. Davis; y. y Toronto Western Res. Inst.;
Univ. of Toronto, Toronto, ON, Canada; zMount Sinai; Univ. of Toronto,
Toronto, ON, Canada
Purpose: Inﬂammation has been implicated in osteoarthritis (OA) and
cardiovascular disease (CVD) pathogenesis, with obesity playing
a precursor role. Given known differences in the association between
obesity and hip and knee OA, we investigated whether a differential
likelihood of reporting CVD existed between these OA cohorts, adjust-
ing for BMI. Further, we investigated whether this likelihood was
modiﬁed by multiple joint involvement and sex.
Methods: Participants (437 hip; 494 knee) with moderate to severe OA
completed measures including CVD, diabetes, high blood pressure,symptomatic joints, height and weight, activity level, age, sex, and
education. Sequential logistic regression models were utilized to
investigate the association between study measures and reporting CVD.
Interactions between knee/hip OA and symptomatic joint count and sex
were evaluated.
Results: Knee: age 35-88 years, 65% female, 4% CVD, 14% diabetes, 49%
HBP. Hip: age 30-91 years, 55% female, 5% CVD, 8% diabetes, 41% HBP.
Overall mean symptomatic joint count was 5 (4). Adjusted for demo-
graphics and health status, no difference in CVD likelihood was detected
between cohorts. However, with interactions considered, an increased
likelihood was observed for knees among women (Odds Ratios: knee/hip
19.5; symptomatic joint count 1.4; knee/hip*symptomatic joint count 0.6;
all p<0.006). Further, symptomatic joint count was associated with the
likelihood of reporting CVD among hips; odds increased by 25%with each
unit increase in symptomatic joint count (p<0.001). For an individual
with a symptomatic joint count equivalent to the mean among the hip
cohort (mean¼4), this equates to a nearly 2.5 times greater odds.
Conclusions: The variability in association with CVD between hip and
knee OA alongside modifying effects of multiple symptomatic joint
involvement and sex likely suggests different OA phenotypes, with
potentially varying roles for inﬂammation and associations with
metabolic syndrome. As well, this has implications for OA care, sug-
gesting a need to evaluate CVD and associated risk factors in this pop-
ulation.
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THE RISK OF DEVELOPING DIABETES AMONG INDIVIDUALS WITH
OSTEOARTHRITIS: A POPULATION BASED STUDY
M. Rahman y,z, J.A. Kopec y,z, A.H. Anis y, J. Cibere x,z,
C.H. Goldsmith z,k. y Sch. of Population and Publ. Hlth., Univ. of British
Columbia, Vancouver, BC, CANADA; zArthritis Res. Ctr. of Canada,
Richmond, BC, Canada; xDept. of Med., Univ. of British Columbia,
Vancouver, BC, Canada; kHlth.Sci., Simon Fraser Univ., Burnaby, BC,
Canada
Purpose: Our aimwas to determine the risk of incident diabetes among
osteoarthritis (OA) patients using population-based administrative
data.Methods: Physician visits and hospital records of a random sample of
individuals (n ¼ 600,000) from a population-based administrative
database of British Columbia, Canada were analyzed. OA was the main
exposure and diabetes was the main outcome of interest. OA and dia-
betes cases were identiﬁed using the case deﬁnition of at least two visits
to a health professional in two years or at least one discharge from the
hospital with ICD-9 code of 715 and 250, respectively. A total of 19,143
existing OA cases in the random sample from 1991 to 1996 were
identiﬁed after deleting prevalent diabetes cases and up to 3 non-OA
individuals (n ¼ 53,365) matched by age, sex, and year of diagnosis
were selected as a non-exposed group. Cox proportional hazards (PH)
models were used to estimate the hazard ratio (HR) of diabetes after
adjusting for patients’ history of hypertension, hyperlipidemia, chronic
obstructive pulmonary disease, Charlson comorbidity score, body mass
index, and socio-economic status (SES).
